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Abstract 

PURPOSE.To prevent complication of paper feed mechanism and to enable economical line feed with 
high paper feed accuracy by correcting the rotary amount of motor corresponding to the paper feed 
amount and previously considering reduction of movement being transmitted to a paper. 
CONSTITUTIONS control means 10 stores a correcting value to be determined by the static frictional 
force inherent to a paper feed mechanism 13, torsion of a motor shaft, transmission loss of reduction 
gear, and the like for the paper feed amount, which is fed while being contained in print data, from a 
host unit 8 to a memory means 1 1 . When the paper feed amount being fed from the host unit 8 
indicates micro line feed, paper feed is executed in such paper feed amount as the correction value 
stored in the memory means 1 1 is added to the paper feed amount fed from the host unit 8 to the paper 
feed mechanism 13. When the paper feed amount fed from the host unit 8 indicates a large line feed, 
paper feed is executed with such paper feed amount as the correction value stored in the memory 
means 1 1 is subtracted from the paper feed amount fed from the host unit 8 to the paper feed 
mechanism 13. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The print station which forms a dot on a form by two or more printed elements put in order along the 
direction of a form feed, and prints a part for a party while moving in the right-angled direction to the direction of a 
form feed, In the printer which controls the form- feed mechanism in which the large new-line which performs the form 
feed to the minute new-line which performs the little form feed at the time of carrying out multiple-times printing of 
the same line, and the following line is performed, and prints by repeating and performing this minute new-line and a 
large new-line When the correction value beforehand defined to the amount of form feeds is memorized and the 
amount of form feeds shows the minute new-line It is the carriage control method of the printer characterized by 
performing a form feed from this amount of form feeds in the amount of form feeds which subtracted the 
aforementioned correction value when a form feed is performed in the amount of form feeds which added the 
aforementioned correction value to this amount of form feeds and the amount of form feeds shows the large new-line. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Summary of the Invention] 

When repeating printing for a party two or more times and carrying it out in the printer which prints by the dot It is 
related with the carriage control method of the printer which makes it possible to maintain the exact amount of form 
feeds. It aims at improving precision of the amount of form feeds economical. Moving in the right-angled direction to 
the direction of a form feed The print station which drives two or more printed elements put in order along the 
direction of a form feed, and prints a part for a party on a form, In the printer which controls the form- feed mechanism 
in which the large new-line which performs the form feed to the minute new-line which performs the little form feed at 
the time of carrying out multiple-times printing of the same line, and the following line is performed, and prints by 
repeating and performing this minute new-line and a large new-line When the correction value beforehand defined to 
the amount of form feeds is memorized and the amount of form feeds shows the minute new-line When a form feed is 
performed in the amount of form feeds which added the aforementioned correction value to this amount of form feeds 
and the amount of form feeds shows the large new-line, it is made to perform a form feed in the amount of form feeds 
which subtracted the aforementioned correction value from this amount of form feeds. 
[Industrial Application] 

If it puts in another way, when a printed element carries out multiple-times movement and it will complete [ which this 
invention requires for the printer which prints by the dot, especially repeat printing for a party two or more times, and 
carries it out ] printing for a party, it is related with the carriage control method of the printer which makes it possible 
to maintain the exact amount of form feeds. 

At the printer which prints a character, a figure, etc. by the dot, a part for one line is printed like a dot impact printer by 
moving the print station which drives two or more pins compared with the direction of a form feed in parallel, and 
prints a dot in the direction of a form feed, and the right-angled direction. 

By the way, in order to raise the printing density of the dot train for the party which this print station prints, printing for 
a party is repeated two or more times, and is performed. That is, for example, when repeating printing for a party twice 
and completing, 2nd printing is performed, after carrying out 1st printing, and moving a form slightly so that a dot may 
be printed in the center of the interval of the aforementioned pin. 

However, if the form feed of such few amounts is made to perform, although the amount to which a form is actually 
sent will become less than the amount which control means directed, such an inaccurate form feed needs to be 
prevented. 

[Description of the Prior Art] 

A view 4 is drawing explaining an example of a form-feed mechanism. 

With rotation of a motor 1, through the reducer style which consists of two or more gearings 2-4, a platen 5 drives and 
it rotates. A form 7 is inserted between the rollers 6 which stick to a platen 5 and this platen 5, and rotate free, and a 
form feed is carried out with rotation of a platen 5. 

Thus, although a form feed is performed, when the feed per revolution of a form 7 is big, a small thing is desirable 
[ when the feed per revolution of a form 7 is minute, the reduction gear ratio of the reducer style constituted with 
gearings 2-4 is large, and / the reduction gear ratio ]. 

The rotation of a platen 5 is minute, when the amount of form feeds is minute, if the reduction gear ratio of a reducer 
style is not large, it has few rotations of the axis of rotation of a motor 1, and it is because it becomes difficult to 
control the exact amount of form feeds, and when the feed per revolution of a form 7 is big, and this has a large 
reduction gear ratio, it is because form-feed time becomes long. 

However, in a printer, since the various amounts of form feeds are required, it is difficult to fill these both optimal 
reduction gear ratio. 
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[Problem(s) to be Solved by the Invention] 

In order to raise the printing density of the dot train for the party which a print station prints, it is necessary to repeat 
printing for a party two or more times, to complete, and to make the form feed of few [ for that ] amounts perform like 
the above. However, under the influence of torsion of the axis of rotation of a motor 1, the turning-effort transmission 
loss of a reducer style, the static-friction force of a reducer style and platen 5 grade, etc., if it is made to carry out to the 
form-feed mechanism equipped with the **** reducer style which shows few quantity of a form feed in a view 4, 
although the movement magnitude of a form 7 decreases to the rotation of a motor 1 This movement magnitude that 
decreases turns into an amount which cannot be disregarded to the minute amount of form feeds which a form 7 needs. 
Since the reduction gear ratio of a reducer style is not a reduction gear ratio suitable for this minute feed per revolution 
greatly when the amount of form feeds is minute like the above, this has few rotations of the axis of rotation of a motor 
1, and the rotation of the axis of rotation of a motor 1 is because it is accumulated at torsion of the axis of rotation or is 
absorbed by transmission loss, such as a reducer style, corresponding to the static-friction force. 
Therefore, in order even for a form 7 to tell the minute amount of form feeds correctly, it is necessary to realize rigid 
increase in the axis of rotation of a motor 1, reduction of the transmission loss produced in a reducer style, reduction of 
the power transfer loss to the form 7 with a platen 5 and a roller 6, etc., and there is a problem that a form-feed 
mechanism becomes complicated and becomes uneconomical. 

such [ this invention ] a trouble — taking an example ~ the amount of form feeds — corresponding — the decrement of 

the movement magnitude of a form 7 — taking into consideration - the rotation of a motor 1 - an amendment - by 

things, complication of a form-feed mechanism is prevented, and it is economical and aims at offering the accurate 

carriage control method of the amount of form feeds 

[The means for solving a technical problem] 

A view 1 is drawing explaining the principle of this invention. 

The instruction to which a view 1 (a) is a block diagram showing the example of composition, and the control means 
10 of a printer 9 are given from high order equipment 8, Moving in the right-angled direction to the direction of a form 
feed based on print data The print station 12 which drives two or more printed elements put in order along the direction 
of a form feed, and prints a part for a party on a form, The form-feed mechanism 13 in which the large new-line which 
performs the form feed to the minute new-line which performs the little form feed at the time of carrying out multiple- 
times printing of the same line, and the following line is performed is controlled, this minute new-line and a large new- 
line are repeated by turns, are performed, and a character, a figure, etc. are printed. 

That is, control means 10 memorize the correction value which becomes settled beforehand to the amount of form 
feeds given to the storage means 1 1 by including in print data from high order equipment 8, and when the amount of 
form feeds which high order equipment 8 sends out shows the minute new-line, they perform a form feed in the 
amount of form feeds which added the correction value which the storage means 1 1 was made to memorize to the 
amount of form feeds which high order equipment 8 sent out to the form-feed mechanism 13. 
Moreover, when the amount of form feeds which high order equipment 8 sends out shows the large new-line, a form 
feed is performed in the amount of form feeds which subtracted the correction value which the storage means 1 1 was 
made to memorize from the amount of form feeds which high order equipment 8 sent out to the form-feed mechanism 
13. 

A view 1 (b) is drawing which explains operation by which control means 10 control the form-feed mechanism 13 
when printing density by the print station 12 of a view 1 (a) is made into double precision, and a view 1 (c) is drawing 
showing an example at the time of making printing density into double precision and printing it. 
The vertical axis of a view 1 (b) shows the movement magnitude of a form, and a horizontal axis shows elapsed time. 
If the directions which print the line of a single tier to lengthwise are performed to control means 10 from high order 
equipment 8 when making printing density into double precision, a print station 12 will print the **** dot train shown 
on a form at ** of a view 1 (c). Next, high order equipment 8 points to the amount of form feeds which performs the 
form feed of the **** small quantity shown in ** of a view 1 (b) to control means 10, and directs a new-line. This 
amount of form feeds is 1/2 of dot pitch ** shown in a view 1 (c), and it is specified that a form is sent to the position 
shown in ** of a view 1 (b). 

If this tense means 10 has the small amount of form feeds which high order equipment 8 directed and it recognizes that 
it is a minute new-line, the correction value memorized beforehand is read to the storage means 1 1, the **** correction 
value shown in view 1 (b) ** is added to amount of form feeds ** which high order equipment 8 sent out, and a new- 
line is directed in the form-feed mechanism 13. 

The form- feed mechanism 13 supplies drive current to the motor 1 shown in a view 4, and rotates the rotation 
corresponding to the amount of form feeds which control means 10 directed. That is, as shown in **, time and ** are 
rotated corresponding to the movement magnitude which moves to the position of **. However, as torsion of the axis 
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of rotation of a motor 1, the transmission loss of a reducer style, etc. occur and it is shown in ** like the above 
corresponding to the static-friction force, after drive current is supplied to a motor 1, a fixed time delay is carried out, a 
form is sent out, and it stops in the position shown in **. 
The period of this ** is explained in detail. 

Even if a motor 1 starts rotation, a platen 5 does not necessarily rotate immediately, and as shown in a view 1 (b), 
rotation of a platen 5 is delayed to rotation of a motor 1 . The reason is that it produces a twist in transfer systems, such 
as a motor shaft, the gear transfer mechanism section, and a platen shaft. When the turning effort of real ******** and 
a platen 5 exceeds the static-friction force, rotation of a platen 5 is considered to start rotation for the first time, until 
static friction is the cause and it overcomes this twist at the static-friction force. That is, rotation of a motor 1 precedes 
to rotation of a platen 5, and is performed. 

If rotation of a platen 5 begins, the twist accumulated at transfer systems, such as a motor shaft, the gear transfer 
mechanism section, and a platen shaft, is emitted gradually, namely, rotation of a platen 5 tends to catch up with 
rotation of a motor 1 . However, although the movement magnitude of a platen 5 decreases, only the amount which 
cannot be emitted rather than the movement magnitude with which could not emit all of the twists by which 
accumulation was carried out [ aforementioned ], therefore the motor 1 was instructed to be when the rotation the 
motor 1 was instructed to be, and the amount of new-lines of the form instructed to put in another way were minute 
Since the amount of amendments is added as mentioned above, the movement magnitude serves as size compared with 
the case where the former does not amend. 

In addition, the position shown by this ** is changed by variations, such as static-friction force of the form- feed 
mechanism 13, and transmission loss of a reducer style. 

Control means 10 make it print again to a print station 12 with directions of high order equipment 8 here. In this case, 
distance **-** between **s is the amount which are few amounts of deflection and can be disregarded to printing 
density. Therefore, as shown in ** of a view 1 (c), the dot train of ** is printed in piles by the dot train shown by **. 
That is, the dot train from which printing density became double precision as shown in ** is printed. 
High order equipment 8 points to the amount of form feeds for making a new line start to the following line following 
directions of printing by minute new-line, and is pointing to the new-line. That is, it is pointing to the movement 
magnitude shown in ** of a view 1 (b). Therefore, if it recognizes that it is a large new-line from this movement 
magnitude, control means 10 read the correction value memorized beforehand to the storage means 11, subtract the 
**** correction value shown in amount of form feeds ** which high order equipment 8 sent out at view 1 (b) **, and 
direct a new-line in the form-feed mechanism 13. 

The form-feed mechanism 13 supplies drive current to the motor 1 shown in a view 4, and rotates the rotation 
corresponding to the amount of form feeds which control means 10 directed. That is, the movement magnitude which 
moves to the position of ** with time from ** as shown in ** is rotated. Since transfer systems, such as a motor shaft, 
have stopped in the state where it was twisted, at this time, the turning effort which overcomes the static-friction force 
is immediately transmitted to a platen 5 with the drive current supply source to a motor 1, rotation of a platen 5 begins, 
and a form is sent out. In this large new-line, since the amount of form feeds is large, the energy accumulated by the 
twist of the aforementioned transfer system is altogether released during form movement. For this reason, as shown in 
**, the movement magnitude between **s is covered, and it moves to the position of ** from the position of **, and 
stops in the position shown in **. 

Control means 10 make the following line print to a print station 12 here based on directions of high order equipment 
8. That is, the **** dot train shown in ** of a view 1 (c) is made to print. And in order for control means 10 to make 
the minute new-line which high order equipment 8 directed perform like the above and to make dot train ** print, the 
dot train of ** is printed in piles by the dot train shown by **, and the dot train from which printing density became 
double precision as shown in ** is printed. 

In addition, for explanation, dot train ** - ** divide a train, and are displayed. 
[Function] 

By constituting like the above, control means 10 from the storage means 1 1 which memorized the correction value 
which becomes settled beforehand from the static-friction force peculiar to the form-feed mechanism 13, torsion of a 
motor shaft, the transmission loss of a reducer style, etc. the amount of form feeds to the ideal form-feed mechanism 
which reads this correction value and high order equipment 8 sends out - an amendment - since things become 
possible, in the printer which raised printing density, it is economical and an accurate form feed can be realized 
[Example] 

A view 2 is a block diagram of a circuit showing one example of this invention. 

After a processor 14 stores in RAM 16 the instruction and print data which high order equipment 8 sends out through 
an interface circuitry 1 7, it is read, makes the drawing circuit 1 8 create a vector based on the coordinate information on 
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the segment which will form this figure supposing print data are figures, and makes the bit map memory 19 it to read 
the program stored in ROM1 5, to operate, and draw this figure. 

When the drawing circuit 1 8 makes drawing of a figure complete on the bit map memory 19, a processor 14 makes the 
read-out circuit 20 carry out the raster scan of the bit map memory 19 top, and makes data read through the control line 
which carried out the illustration ellipsis. 

It is made to rotate 90 degrees of every direction, and the read-out circuit 20 sends out the data which carried out the 
raster scan to the longitudinal direction and which were read to it on a head 22 through the head control circuit 21, and 
excites each magnet of a head 22 corresponding to the space speed of a carrier 25, and the bit showing the successive 
line which forms the figure developed on the bit map memory 19. 

Simultaneously, a processor 14 controls the space control circuit 23, makes the space motor 24 drive, moves a carrier 
25 at a fixed space speed, and moves a head 22 to a longitudinal direction from a home position, for example. 
And when printing for a party is completed, the correction value beforehand stored in ROM 15 if a processor 14 
recognizes that the amount of form feeds given from high order equipment 8 is a minute new-line few based on the 
print data read from RAM 16 is read, and this correction value is added to the amount of form feeds specified by high 
order equipment 8, it sends out to the carriage control circuit 26, and a motor 1 is made to drive. 
And the read-out circuit 20 is controlled, the data of the same line are made to read and a part for a party is made to 
print like the above from the bit map memory 19. 

When the above-mentioned printing is completed and it recognizes that the amount of form feeds given from high 
order equipment 8 is a large new-line mostly based on the print data read from RAM 16, a processor 14 reads the 
correction value beforehand stored in ROM15, it subtracts this correction value, sends it out to the carriage control 
circuit 26, and makes a motor 1 drive from the amount of form feeds specified by the above-mentioned equipment 8. 
And the read-out circuit 20 is controlled, the data of the following line are made to read and a part for a party is made 
to print like the above from the bit map memory 1 9. 

By repeating such operation, a figure with the high **** printing density shown in ** of a view 1 (c) is printed on a 
form by the exact amount of form feeds. 

A view 3 is a flow chart explaining operation of the processor 14 of a view 2. 

If print-data reception is supervised by step ** and print data are sent from high order equipment 8, after a processor 14 
stores these print data in RAM 16, it is read and is sent out to the drawing circuit 18 as drawing data by step **. 
And printing for a party is performed for drawing data finishing developing on bit map memory by step ** by step ** 
like waiting and the above. And if it investigated whether printing for 1 page was completed, it has completed by step 
** and it will not have returned and completed to processing of step **, it investigates in a minute new-line by step **. 
When judged with there being few amounts of form feeds which the print data read from RAM 16 direct, and being a 
minute new-line, a processor 14 adds the correction value read from ROM 15 to the amount of form feeds which high 
order equipment 8 specifies by step **, and makes a new line start like the above by step **. That is, after making a 
new line start in few amount of form feeds, it returns to processing of step **. 

When judged with there being many amounts of form feeds which the print data read from RAM 16 direct, and being a 
large new-line in step **, a processor 14 subtracts the correction value read from the amount of form feeds which is 
step ** and high order equipment 8 specifies from ROM15, and makes a new line start like the above by step **. That 
is, after making a new line start in the amount of form feeds to the following line, it returns to processing of step **. 
In addition, although the above-mentioned example explained the wire dot printer, it is applicable also to dot impact 
printers, such as a thermal printer and an ink jet printer. 
[Effect of the Invention] 

As explained above, when this invention performs a minute new-line and raises printing density, for an amendment 
reason, an exact form feed can be economically performed by improving the control method of a processor for the fault 
which will decrease by the time rotation of the motor for a new-line is transmitted to a form. 
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[A view 2] 
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5 0 fiP *>» □ (-^i"$a < EpJBUffiSas 2 flS £ fc o fc K s> h 

»3%LTV^ 0 IP*,, ft IB (b) <0©Jc*-r#»4Sr 

^r*>S£fc«:IBWi-5i:» Bftt#«llU:^«>Kftt* 
ti-CVNSMjEltfcKttiU ±ftSf 8iJS«Wtfcll^ 
01®t*lH (b) ®fc*"*-*P#«E«S:S»br, 

ft«ai!)«wii3ttft4Hi!:* , r*-^ i \z.wm®M* 

«l^mo*s^Ufcffl«KH*)*tc*fjS:-r5til 

l-^O^DSiifEW^t tt)M^7'77 1 >'5^ 

rit. iw»*aioB:±(fiaKii8©»*fcas<3#» bj 

J8*«ftl2K?fe«>fT©PP»ISrfi l *>**. SP*>. ft 1 H 

(c) ©DlciSrfti* h5U*B«**S. ^ErbT, 
«|^#|9:10(i«FlE^#(c LT\ _h{4S« 8 
^afeff Srff*>*» Kjf b?IDSrBlJ80S*Sfc»» at?* 
•f hJUKftia-rniOKy h?0^TOJ$^ ntc^-f- 

*tt*ft«» 9 *M*fc:*tt-5ft*eS 0 *^«iEi-5 r t 
V^T, fift«J-Ctt«©Av^ftJKa60SrftJii-Sii:««U 
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mxmm-t z>-fo<£ h wbyt— 9 *mKmzj&m l -c 
&mu mmmv&mz.?$w\ ; r— ?-t>mx.\-imMx&>z>t 

? hfr*Y?j$.&^x\fy v-v lwzmmm&ffi 

ywteyinmffim&ims&Vv h-?y7 , * ; eV19± 10 

t v mm^mmoicvy h^yzf^^vi9±^9^^M 

KfcH LlHl8&20(i«^rpI^ 9 * * LT^ffl Lfcx- 
*£r, *%«90' [Hlte^-arT— y KfB»|3JJ»21*«r^y 
K22f£i£ffl£it\ *vVT25<DX'<—xmig.b. *? y b 

m^yv^y^ute^^—^mmmmtemm^ 20 

X*vVT25&&m£ : &X^ ^y K22$r#:— A/tfi^a 

RAM16*»f>KttJbfcBJJB!l7*— ^{^S<3#, _bEd£«8d> 

U ±#3lfi 8 as«j£Lfc/8^ r»*§jEfi££- 
ADULT, tf^fH*Piai«26(£i£tti U 1 

30 

bt> ttfflUll»20SrM«lbTtry Ky^f!) 

fflnsis 9 sas#< *aMf sri &wm-rz> t , romi 

ttiatt26K:&tt U 1 SrK«)$*S. 

^rb-C, ttWLEK20«r1W»L-C!fy Ky^*!) 40 

(c) ©□^•r*n#PPJBlKK«©iSv^|g^«SjE?g/£ffii!sS 

j£9fil£<fcoTE9JB!l;*ft5<, 

3 EjliJB 2 Hl^^n-fe j/lM40t!)f^^|ftigi-5 7 a 
— bXhZ, 

i<O^JSU^-^SrRAM16IC^L^, MLt^y 50 



-ynxffiw®m8iz.mm ; r—? t vxmm-r^c 
141**7- y ynx±HLmm 8 o *kro 

*x 5'7 > a-CRAM16*^SSai LfcfPJBiJx— ^ Wffi^i" 

v±y9-U\*x<ry7 F nx^ ±^f 8^]£t%fii 
5H*)S^e>Rail5J:»)fSWbfcffljEfliS:^bT. *x 

So 

m 3 mam 2m<oyu^ y y-n^^wm- s 

Ui^e-^, 2,3,4f4#*, 
5 ttT'yrX 6»d— 9, 

nnsats^s, i2i*wj^*, 

13i*/9IS&9flftflt, MliT'P-feyi?-, 
lSJiROM, 16ttRAM, 

18tt»®|HlK, 19i*lfs/ h-rs'^^y, 
20\*mm UlellBS, 21«^?/ KMfPDNI, 
22J4^;y K, 23(*^-<-^$lJffl)lH]E&, 
241*^^—^*-^, 25»*=¥^yT, 
26»4&fi : ®J®ll]8&-CfcS. 
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